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CONNECTOR APPARATUS OF HARD DISK DRIVE 

CLAIM OF PRIORITY 

This application makes reference to, incorporates the same herein, and claims all benefits 
accruing under 35 ILS.C. §1 19 from an application for Connector Apparatus of Hard Disk Drive 
earlier filed in the Korean Industrial Property Office on 14 June 1996 and there duly assigned Serial 
No. 21557/1996. 

Field of the Invention 

The present invention relates generally to a hard disk drive used as an auxiliary memory 
device for a computer, and more particularly, to a connector apparatus for connecting a printed 
circuit board to a head/disk assembly. 

Background of the Invention 

Commonly, a hard disk drive used as an auxiliary memory for a computer is made up of a 
head/disk assembly (commonly called HDA for short) and a printed circuit board assembly 
(commonly called PCBA for short) for controlling the head/disk assembly. 
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The head/disk assembly includes a spindle motor for revolving a magnetic disk at a regular 
speed, and an actuator serving as a carriage for actuating a head to read and write data to or from the 
magnetic disk. The printed circuit board assembly includes various kinds of electric circuits for 
controlling the spindle motor, the actuator, the head, and the like. Such a printed circuit board 
assembly is electrically connected to the head/disk assembly via a connector. 

Further, the spindle motor, the actuator, and the head have respective input/output connectors 
for permitting a signal communication between the head/disk assembly and the printed circuit board 
assembly. For example, the signals communicated between the head/disk assembly and the printed 
circuit board assembly includes a current signal applied to U , V , and W-phases for the spindle motor 
and a voice coil motor, and a head signal for a read/write operation. Such signals are generally 
communicated through the connectors. 

U.S. Patent No. 5,420,733 for an Electrical Connector That Is Fastened to a Hard Disk 
Drive Housing by Pins That Extend From a Housing and are Inserted Into Corresponding 
Connector Apertures to Knighton et al. and U.S. Patent No. 5,392,175 for a PCMCIA Type HDD 
Connector Mount to Beecroft each disclose connector pins used in the assembly process of a hard 
disk drive. U.S. Patent No. 5,500,779 for a Disk Drive Memory Card Electrical Interconnect to 
Diel discloses curved connectors used in the assembly of a hard disk drive. I have found that 
conventional design practice as represented by the foregoing references fail to provide connectors 
that automatically electrically couple the head/disk assembly to a printed circuit board when 
mounted together. 
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SUMMARY OF THE INVENTION 

It is therefore an object to provide a connector apparatus of a hard disk drive, in which an 
electrical connection between a head disk assembly and a flexible printed circuit board is 
automatically made upon mounting a printed circuit board on a head/disk assembly. 

It is another object to provide a connector apparatus of a hard disk drive having an improved 

yield. 

It is still another object to provide a connector apparatus of a hard disk drive, having a low 
inferior rate of manufactured goods. 

According to an aspect of the present invention, a connector apparatus of a hard disk drive 
is made up of aprinted circuit boardincluding amulti-pin (e.g. a4-pin) connector mounted thereon, 
and a head/disk assembly including a flexible printed circuit board mounted thereon, in which the 
multi-pin connector automatically contacts the flexible printed circuit board when combining the 
printed circuit board with the head/disk assembly. 

The multi-pin connector includes a plurality of hooklike terminals for securing a firm contact 
with the flexible printed circuit board. The hooklike terminals each comprises a bent portion being 
elastically bent downward, thereby to prevent said flexible printed circuit board from being 
damaged. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A more complete appreciation of this invention, and many of the attendant advantages 
thereof, will be readily apparent as the same becomes better understood by reference to the following 
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detailed description when considered in conjunction with the accompanying drawings, in which like 
reference symbols indicate the same or similar components, wherein: 

Fig . 1 is a schematic diagram showing a printed circuit board on which a 1 4-pin connector, 
integrated circuits, and a 4-pin connector are mounted according to the prior art; 

Fig. 2 is an enlargement of A in Fig 1 showing the 4-pin connector; 

Fig. 3 is a schematic diagram showing a head/disk assembly on which a 14-pin head and a 
flexible printed circuit board are mounted according to the prior art; 

Fig. 4 is a schematic diagram showing a printed circuit board on which a 14-pin connector, 
integrated circuits, and a 4-pin connector are mounted according to an embodiment of the present 
invention; 

Figs. 5A and 5B are an enlargement of 11 in Fig 4. Figs 5A and 5B are a cross-sectional 
view and a plan view respectively of the 4-pin connector according to an embodiment of the present 
invention; 

Fig. 6 is a schematic diagram showing a head/disk assembly on which a 14-pin head and a 
flexible printed circuit board are mounted according to an embodiment of the present invention; 

Fig. 7 is a status diagram showing that the 4-pin connector is in contact with the flexible 
printed circuit board according to an embodiment of the present invention; and 

Figs. 8 A and 8B are a cross-sectional view and a plan view of the 4-pin connector according 
to another embodiment of the present invention. 
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DETAILED DESCRIPTION OF THE INVENTION 

Referring to Figs . 1 through 3 , an earlier printed circuit board 10 includes a 4-pin connector 
40 for transferring signals to a head/disk assembly 20, so as to revolve a spindle motor 30 and to 
generate the U, V, and W-phases. Further, the printed circuit board 10 includes a 14-pin connector 
18 with fourteen pin holes 18a for transferring signals to a head to read and write data to and from 
a magnetic disk. 

The 4-pin connector 40, as shown in Fig. 2, includes a cavity 44 into which a flexible printed 
circuit board 46 is to be inserted. The cavity 44 includes external pins 42 formed on upper and lower 
inner walls, which are to be connected to contact lines 48 of the flexible printed circuit board 46. 
Further, various kinds of integrated circuits are mounted on the printed circuit board 10. 

The head/disk assembly 20 includes the spindle motor 30 mounted thereon, for revolving the 
magnetic disk at a constant speed. The flexible printed circuit board 46 for transferring signals to 
the spindle motor 30 is fixedly mounted on a side of the spindle motor 30. The flexible printed 
circuit board 46 includes four contact lines 48 formed at an end thereof, which are to be inserted into 
the cavity 44 of the 4-pin connector 40 to make a contact with the external pins 42. 

Further, the head/disk assembly 20 includes a 14-pin head 28 having fourteen pins 28a 
formed thereon for transferring signals to the head. The pins 28a are to be inserted into the pin holes 
18a of the 14-pin connector 18. The head/disk assembly 20 has a plurality of screw holes 32 for 
fixing the printed circuit board 10 thereto. 

Now, a method for assembling the printed circuit board and the head/disk assembly will be 
described. First, the integrated circuits, the 4-pin connector 40, and the 14-pin connector 18 are 
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mounted on the printed circuit board 10. Besides, the spindle motor 30, the flexible printed circuit 
board 46, and the 14-pin head 28 are mounted on the head/disk assembly 20. 

Thereafter, the printed circuit board 10 is put on the head/disk assembly 20, Then, the pins 
28a formed on the 14-pin head 28 are inserted into the pin holes 18a of the 14-pin connector 18, 
thereby connecting the 14-pin head 28 to the 14-pin connector 18 so as to transfer the signals to the 
head. Then, the flexible printed circuit board 46 connected to the spindle motor 30 is inserted into 
the cavity 44 of the 4-pin connector 40. Thus, the external pins 42 formed on the cavity 44 are 
brought into contact with the contact lines 48 formed on the flexible printed circuit board 46, so that 
the signals can be transferred to the spindle motor 30. Thereafter, the printed circuit board 10 and 
the head/disk assembly 20 are fixed together by driving screws through the screw holes 32. 

As described in the foregoing, in the prior art connector apparatus , a worker should manually 
insert the flexible printed circuit board 46 into the cavity 44 of the 4-pin connector 40. Thus, the 
assembling process becomes complicated and troublesome , thereby resulting into a reduction of the 
yield. Further, an inferior rate of the manufactured products may be increased, since the flexible 
printed circuit board 46 is manually inserted into the 4-pin connector. 

A connector apparatus according to an embodiment of the present invention will be described 
in detail hereinbelow with reference to the attached drawings, in which the like reference numerals 
represent the like elements. Referring to Fig. 4, there is illustrated a printed circuit board 10 on 
which a 14-pin connector 18, various kinds of integrated circuits, and a 4-pin connector 11 are 
mounted according to an embodiment of the present invention. The 14-pin connector 18 includes 
fourteen pin holes 18a for transferring signals to a head for reading and writing data to and from a 
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magnetic disk. The 4-pin connector 1 1 includes hooklike terminals 14 and a fixing member 12 for 
fixing the hooklike terminals 14, and transfers signals to revolve a spindle motor 30. Further, the 
4-pin connector 11 transfers signals to generate U, V, and W-phases for the spindle motor 30. 

Referring to Fig. 6, there is illustrated a head/disk assembly 20 on which the spindle motor 
30, a 14-pin head 28 and a flexible printed circuit board 22 are mounted according to an embodiment 
of the present invention. The 14-pin head 28 includes fourteen pins 28a to be inserted into the pin 
holes 18a of the 14-pin connector 18, to transfer signals to the head. The flexible printed circuit 
board 22 mounted on a side of the spindle motor 30 is to be connected to the 4-pin connector 1 1 to 
transfer signals to the spindle motor 30 for revolving the magnetic disk at a constant speed. 

Referring to Fig. 5, the 4-pin connector 1 1 includes four hooklike (or p-shaped) terminals 14 
of which each bent portion 14a is protruded downward at a predeterrnined angle to secure a firm 
contact with the flexible printed circuit board 22. The hooklike terminal 14 and the fixing member 
12 are formed together in a body by a molding process. The fixing member 12 is mounted on an 
opening 16 formed at the printed circuit board 10. The bent portion 14a of thehooklike terminal 14 
has a elasticity. Thus, the hooklike terminal 14 can secure a firm contact with the flexible printed 
circuit board 22 without damaging it. 

Also, respective terminals 14 are bent in a p-shape so that the terminal 14 has a certain 
elasticity, in order to prevent a gap from being generated at the time of combining the printed circuit 
board 22 with the head/disk assembly 20. And, aplurality of terminals 14 are consecutively attached 
to the fixing member 12 in a parallel with one another, as shown in Fig. 5b. 

In a second embodiment, terminal 50 installed at the printed circuit board 10 can be bent in 



PATENT 
P54596 

a c-shape, as shown in Figs. 8A and 8B. Also, the terminals 50 are crossingly attached to the fixing 
member 12. 

Now, how to assemble the printed circuit board and the head/disk assembly will be described. 
First, the integrated circuits, the 4-pin connector 1 1 , and the 14-pin connector 18 are mounted on the 
printed circuit board 10. Then, the fixing member 12 having the hooklike terminal 14 is fixedly 
mounted on the opening 16 formed at a side of the printed circuit board 10. Besides, the spindle 
motor 30, the flexible printed circuit board22, and the 14-pin head 28 are mounted on the head/disk 
assembly 20. 

Thereafter, the printed circuit board 10 is put on the head/disk assembly 20. Then, the pins 
28a formed on the 14-pin head 28 are inserted into the pin holes 18a of the 14-pin connector 18, 
thereby connecting the 14-pin head 28 to the 14-pin connector 18 to transfer the signals to the head. 
At this time, the hooklike terminal 14 formed on the fixing member 12 falls down to contact the 
contact line 26 formed on the flexible printed board 22, as shown in Fig. 7 which illustrates a status 
diagram that the 4-pin connector 11 is in contact with the flexible printed circuit board 22. 
Specifically, the bent portion 14aofmehooWiketenninal 14 automatically contacts the contact line 
26 of the flexible printed board 22 upon combining the printed circuit board 10 with the head/disk 
assembly 20, thereby to transfer signals to the spindle motor 30. Thereafter, the printed circuit board 
10 and the head/disk assembly 20 are fixed together by driving screws through screw holes 32. 

As described in the foregoing , the 4-pin connector includes the hooklike terminal, so that the 
4-pin connector may automatically contact the flexible printed circuit board when combining the 
printed circuit board with the head/disk assembly. Therefore, manufacturing throughput may 
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increase and an inferior rate of the manufactured products may be reduced. 

The preferred embodiment is given by way of example, and as a means for explaining the 
use and making of the present invention. The embodiment is subject to a routine modification by 
those of ordinary skill in the art. The present invention is not limited to the illustrative embodiments, 
but is defined by the appended claims. 
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What is Claimed Is: 

1 . A hard disk drive , comprising: 
a head/disk assembly; 

a printed circuit board assembly; 

a first connector having a first plurality of connector pins electrically connecting said 
head/disk assembly to said printed circuit board assembly; 

a second connector having a second plurality of connector pins electrically connecting said 
head/disk assembly to said printed circuit board assembly; and 

said second plurality of connector pins being automatically connected when said first 
connector is connected. 

2. The hard disk drive claim 1 , said second plurality of connector pins being elastic and 
being hook shaped. 

3 . The hard disk drive of claim 1 , said second plurality of connector pins being elastic 
and being C-shaped. 

4. The hard disk drive of claim 1, said first connector containing 14 connector pins. 

5. The hard disk drive of claim 1 , said second connector containing 4 connector pins. 
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6. A hard disk drive, comprising: 
a printed circuit board; 

a head/disk assembly; and 

a first connector and a second connector each electrically connecting said printed circuit 
board to said head/disk assembly, said second connector automatically electrically connecting said 
printed circuit board to said head/disk assembly when said first connector connects said printed 
circuit board to said head/disk assembly. 

7. The hard disk drive of claim 6, said second connector being comprised of terminals 
being elastic and being hook shaped. 

8. The hard disk drive of claim 6, said second connector being comprised of terminals 
being elastic and being C-shaped. 

9. A connector for a hard disk drive having a head/disk assembly and a printed circuit 
board, said connector automatically connecting said head/disk assembly to said printed circuit board 
when attaching said hard disk drive to said head/disk assembly. 

10. The hard disk drive of claim 9, said connector being comprised of terminals being 
elastic and being hook shaped. 
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1 1 1 . The hard disk drive of claim 9, said connector being comprised of terminals being 

2 elastic and being C-shaped. 
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ABSTRACT OF THE DISCLOSURE 

A connector apparatus of a hard disk drive allows a connector automatically contact a flexible 
printed circuit board upon combining a printed circuit board with a the head/disk assembly. The 
connector apparatus includes a printed circuit board with the connector mounted thereon, and a 
head/disk assembly with the flexible printed circuit board mounted thereon. The connector includes 
aplurality of hooklike teirninals for automatically connecting with the flexible printed circuit board 
when combining the printed circuit board with the head/disk assembly. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Application of: 



Bong- Jin LEE, et al. 



Serial No.: To be assigned 



Examiner: To be assigned 



Filed: 



14 June 1997 



Art Unit: 



To be assigned 



For: 



CONNECTOR APPARATUS OF HARD DISK DRIVE 



TRANSMITTAL OF DECLARATION 



Assistant Commissioner 

for Patents 
Washington, D.C. 20231 

Sir: 

This transmittal accompanies a Declaration without the signature by the inventor, for the 
above-captioned application. A Substitute Declaration with the inventor's signature will be filed 
upon receipt of the Serial No. for the above-captioned application. 



Respectfully submitted, 




Robert E. Bushnell, 
Attorney for the Applicant 
Registration No.: 27,774 



Suite 425, 1511 "K" Street, N.W. 
Washington, D.C. 20005 
(202) 638-5740 



Folio: P54596 
Date: 06/13/97 
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DECLARATION 



Docket No. P54596 



AS A BELOW NAMED INVENTOR, I hereby declare that: 

My residence , post office address and citizenship are as stated next to my name. 

I believe that I am the original, first and sole (if only one name is listed beio\$, or an original, first and joint inventor (if plural names are listed below), of the subject 
matter which is claimed and for which a patent is sought on the invention entitled: 

TITLE: CONNECTOR APPARA TUS OF HARD DISK DRIVE 

the specification of which either is attached hereto or otherwise accompanies this Declaration, or: 

was filed in the U.S. Patent & Trademark Office on and assigned Serial No. j_ 



□ 
□ 



and (if applicable) was amended on _ 



I hereby state that I have reviewed and understand the contents of the above-identified specification, including the claims, as amended by any amendment 
referred to above. I acknowledge the duty to disclose information which is material to patentability and to the examination of this application in accordance with 
Title 37 of the Code of Federal Regulations §1.56. I hereby claim foreign priority benefits under Title 35, U.S. Code §119(a)-(d) or §365(b) of any foreign 
application(s) for patent or inventor's certificate, or §365(a) of any PCT International application which designated at least one country other than the United States, 
or § 119(e) of any United States provisional application(s), listed below and have also identified below any foreign applications for patent or inventor's certificate 
having a filing date before that of the application on which priority is claimed: 

Priority Claimed: 

96-21577 Korea 14 June 1996 Yes [ X ] No [ ] 

Yes[ ] No[ ] 



(Application Number) 


(Country) 


(Day/Month/Year filed) 


(Application Number) 


(Country) 


(Day/Month/Year filed) 


(Application Number) 


(Country) 


(Day '/Month/Year filed) 



Yes[ ] No[ ] 



I hereby claim the benefit under Title 35, U.S. Code, §120, of any United States application(s), or §365(c) of any PCT International application 
designating the United States, listed below and, insofar as the subject matter of each of the claims of this application is not disclosed in the prior United States or 
PCT International application® in the manner provided by the first paragraph of Title 35, U.S. Code, §112, 1 acknowledge the duty to disclose information ma terial 
to patentability as defined in Title 37, The Code of Federal Regulations, § 1.56(a) which became available between the filing date of the prior application and the 
national or PCT international filing date of this application: 



(Application Serial No.) (Filing Date) (STATUS: patented, pending, abandoned) 

(Application Serial No.) (Filing Date) (STATUS: patented, pending, abandoned) 

B I hereby revoke all previously granted powers of attorney and appoint the following attorneys: Robert E. Bushnell, Reg. No. 27,774 and Michael D. 
Parker, ; Reg. No. 34,973, to prosecute this application and to transact all business in the U.S. Patent & Trademark Office connected therewith and with any 
divisional, continuation, continuation-in-part, reissue or re-examination application, with full power of appointment and with full power to substitute an associate 
attorney or agent, and to receive all patents which may issue thereon, and request that all correspondence be addressed to: 

Robert E. Bushnell, 

Attorney-at-Law 

Suite 425, 1 51 1 "K" Street, N.W. Payor No. 008439 

Washington, D.C. 20005-1401 Area Code: 202-638-5740 

I HER.EBY DECLARE that all statements made herein of my own knowledge are true and that all statements made on information and belief are believed to be 
true; arid further that these statements were made with the knowledge that willful false statements and the like so made are punishable by fine or imprisonment, 
or both, under §1001 of Title 18 U.S. Code and that such willful false statements may jeopardize the validity of the application or any patent issued thereon. 

FULL NAME OF FIRST OR SOLE INVENTOR: Bong-Jin LEE. Citizenship: KOREA 



Inventor's signature: : Date: 

Residence & Post Office Address: 663-4, Bongcheon 1-dong, Kwanak-gu, Seoul, Korea 

FULL NAME OF SECOND JOINT INVENTOR: Young-Sub AHN _ Citizenship: KOREA 

Inventor's signature: Date: 

Residence & Post Office Address: Jugong APT. #409-502, Maetan 1-dong, Paldal-gu, Suwon-ciry, Kyungki-do, Korea 



FULL NAME OF THIRD JOINT INVENTOR: Citizenship:. 



Inventor's signature: Date: 

Residence & Post Office Address: 

FULL NAME OF FOURTH JOINT INVENTOR: Citizenship:. 

Inventor's signature: Date: 

Residence & Post Office Address: 



□ 



Additional inventors are being named on separately numbered sheets attached hereto. 
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